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ND THE ABOVE-IDENTIFIED APPLICATION AS FOLLOWS: 




In The Claims: 

Amend claims 284, 329, 331, 332, 333, 334, 335, 337, 348, 366, 367, 
370 and 371 as follows: 



284. (Four Times Amended) A process for detecting a nucleic acid of 
interest in a sample, which process comprises the steps of: 

(a) hybridizing said nucleic acid of interest in the sample with an olig^- or 
polynucleotide comprising at least one nucleotide selected from thje group 
consisting of: 

(i) a nucleotide having the formula 

PM-SM-BASE-Sig 




wherein 

PM is a phosphate moiet 
SM is a monosaccharide rrMiety, 
BASE is a pyrimidine, pt^n^orJ7^azapurine, and 
Sig is a detectable morety^ 
wherein PM is attached at/the 3' d(\the 5' position of the 
monosaccharide moiety^SM when said nucleotide is a 
deoxyribonucleotide /nd at the 2', 3' or 5' position when said 
nucleotide is a ribonucleotide, BASE is attached to the V position of 
SM from the N%osition when BASE is a pyrimidine or the N 9 position 
when BASE i sr a purine or a 7-deazapurine, and Sig is covalently 
attached to/BASE at a position other than the C 5 position when BASE 
is a pyriirfidine, at a position other than the C 8 position when BASE is 
a purine and at a position other than the C 7 position when BASE is a 
7-de/zapurine and such covalent attachment does not substantially 
interfere with double helix formation or nucleic acid hybridization; 
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(ii) a nucleotide having the formula / 

Sig / 

I / 
PM-SM-BASE / 

wherein / 
PM is a phosphate moiety, / 
SM is a monosaccharide moiety, / 
BASE is a pyrimidine, purine or 7-deazajz>urine, and 
Sig is a detectable moiety, / 
wherein PM is a phosphate moiety, SM is/a monosaccharide moiety, 
and BASE is a pyrimidine, purine or 7-deazapurine moiety, said PM 
being attached to SM at a position independently selected from the 
2', 3', and 5' positions of SM when said nucleotide is a 
ribonucleotide, and at a position/independently selected from the 3' 
and 5' positions when said nucleotide is a deoxyribonucleotide, said 
BASE being attached to the/v position of SM from the N 1 position 
when BASE is a pyrimidmfe or the N 9 position when BASE is a purine 
or 7-deazapurine, and 2>ig is covalently attached to SM directly or 
through a linkage grefup and such covalent attachment does not 
substantially interfere with double helix formation or nucleic acid 
hybridization ; ana 

(iii) a nucleotide having the formula 

/ Sig-PM-SM-BASE 
wherein 

/ PM is a phosphate moiety, 
/ SM is a monosaccharide moiety, 

BASE is a pyrimidine, purine or 7-deazapurine, and 
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Sig is a detectable moiety, 
wherein PM is attached to the 3' or the 5' position of^Sivfwhen said 
nucleotide is a deoxyribonucleotide and at thp>&\3 $ or 5' position 
when said nucleotide is a ribonucleojid<BASE is attached to the V 
position of SM from the N 1 pcjsttfon when BASE is a pyrimidine or the 
N 9 position when BASE^tea purine, and Sig is covalently attached to 
PM and such coyatmit attachment does not substantially interfere 
with doubl^Kelix formation or nucleic acid hybridization ; and 



(b) dejecting the presence of said detectable Sig moieties in any of the 
oHgo- or polynucleotides which have hybridized to said nucleic acid of 
'interest. 




329. (Amended) A process for determining the sequence of a nucleic acic 
interest, comprising the steps of: 

r incorporating one or more modified nucleotides or an olioj^ or 
polynucleotide comprising one or more modified nucleotidj^ into a nucleic acid or 
nucleic acid fragments complementary to said nuclei^ctd of interest, wherein said 
one or more modified nucleotides comprise a ntr6leotide modified on the sugar, 
phosphate or base moieties thereof, and wnerein said one or more modified 
nucleotides are [self-signalling or] s^lf-indicating [or self-detecting], to produce a 
labeled nucleic acid or labeled odcleic acid fragments complementary to said 
nucleic acid of interest or portion thereof ; 

separating said j^oeled nucleic acid or labeled nucleic acid fragments in a 
sequencing gel; an 

detecting the presence of each [specific segment] of said separated labeled 
nucleic ac|a or labeled nucleic acid [fragments] fragment by means of said [self- 
signalling or] self-indicating [self-detecting] modified nucleotide or nucleotides . 
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331 . (Twice Amended) The process according to [claim] claims 329 or 373 , 
wherein said modified nucleotide comprises a member selected from the group y 
consisting of: 

(i) a nucleotide having the formula 

PM-SM -BASE -Sig 

wherein 

PM is a phosphate moiety, 
SM is a monosaccharide moiety, 
BASE is a pyrimidine, purine 7-deazapurine, anc 
Sig is a detectable moiety, 
wherein PM is attached at the 3' or the 5* position of the monosaccharide 
moiety SM when said nucleotide is a deoxyribonucleotide and at the 2*, 3' 
or 5* position when said nucleotide is a ribonucleotide, BASE is attached to 
the V position of SM from the N 1 position/when BASE is a pyrimidine or the 
N 9 position when BASE is a purine or a /-deazapurine, and Sig is covalently 
attached to BASE at a positior/othW itian the C 5 position when BASE is a 



pyrimidine, at a position othenthan, 
and at a position other than the 
[and such covalent attachm^n/\ioe 
helix formation]; 



he C 8 position when BASE is a purine, 
fjositigri when BASE is a 7-deazapurine 
=rbt substantially interfere with double 



(ii) a nucleotide having tl^e formula 

Sig 
I 

PM-SM-BASE 

wherein 

PM is a'phosphate moiety, 

SM is/a monosaccharide moiety, 

BASE is a pyrimidine, purine or 7-deazapurine, and 

Srg is a detectable moiety, 
said PM being attached to SM at a position independently selected from the 
2', 3/, and 5' positions of SM when said nucleotide is a ribonucleotide, and 
at /position independently selected from the 3* and 5* positions when said 
nucleotide is a deoxyribonucleotide, said BASE being attached to the V 



Enz-5(D8)(C2) 



Dean L. Engelhardt, et al. 
Serial No.: 08/486,069 
Filed; June 7, 1995 

Page 6 (Supplemental Amendment to Applicants' July 24, 1998 

Supplemental Response and Their July 6, 1998 Amendment Under 37 
C.F.R. § 1 . 1 1 6 - February 2, 1 999) 




position of SM from the N 1 position when BASE is a pyrimidine or the 
position when BASE is a purine or 7-deazapurine, and Sig is covaler^ly 
attached SM directly or through a linkage group [and such covalemt 
attachment does not substantially interfere with double helix/ormation]; and 

(iii) a nucleotide having the formula 

Sig-PM-SM-BASE 

wherein 

PM is a phosphate moiety, 
SM is a monosaccharide moiety, 
BASE is a pyrimidine, purine or 7-d^zapurine, and 
Sig is detectable moiety, 

wherein PM is attached to the 3* or/he 5" position of SM when said 
nucleotide is a deoxyribonucteptid^ and at the 2', 3' or 5' position when 
said nucleotide is a ribonucleotide, BASE is attached to the V position of 
SM from the N 1 position whepi BASE is a pyrimidine or the N 9 position when 
BASE is purine, and Sig islpov^leijjt^attached to PM [and such covalent 
attachment does not substantially interfere with double helix formation]. 



332. The process according to [claim] claims 329 or 373 , wherein said modified 
nucleotide has the st/ucture: 



B'"A 




y z 
wherein B represents a purine, a 7-deazapurine or a pyrimidine 
moiety suitable for incorporation into a polynucleotide and 
covalently bonded to the C 1 -position of the monosaccharide moiety, 
provided that when B is a purine or 7-deazapurine, the 
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monosaccharide moiety is attached at the N 9 position of the purir 
or deazapurine, and when B is a pyrimidine, the monosaccharide 
moiety is attached at the N 1 position of the pyrimidine; 

wherein A represents at least three carbon atoms and is an indicator molecule 
that is [self-signaling or] self-indicating [or self-dete<iting selected]; 

wherein B and A are covalently attached directlybr through a linkage group, 
said linkage group not interfering substantially with detection of A; 

wherein if B is a purine, A is attached tc/the 8-position of the purine, if B is a 
7-deazapurine, A is attached to/ther 7-position of the deazapurine, and if B is 
a pyrimidine, A is attached to we/s-positiptf'bf the pyrimidine; and 

wherein x comprises a membr&r selected from the group consisting of: 



H-;HO-;-0-P-( 



\Q 0 0 0 0 

II II M H II II 

HO-P-0-; HO-P-O-P-O- ; HO-P-O-P-O-P-0- 
OH OH OH OH OH OH 



wherein y pomprises a member selected from the group consisting of: 

O 0 0 0 0 0 0 

ii n n ii ii ii ii 

H - /fHO- ;-0-P-0-; HO-P-0-; HO'P-O-P-O-; HO-P-O-P-O-P-0- 

OH OH OH OH OH OH OH 



/wherein z comprises a member selected from the group consisting of 
and H0-. 




333. (Amended) The process according to [claim] claims 329 or 373 , 
wherein said [self signalling or] self^nqicating [self-detecting] modified 
nucleotide comprises a member seldftt^dfrcyh the group consisting of a 
fluorescent component, a chemilumi\vpsoent component, and a chelating 
component, or a combination of any of the* foregoing 



Claim 334, line 1, after "claims 329 or" change "333" to - 373 
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Claim 335, line 1, after "according to" change "claim 329" 
to -- claims 329 or 373 -- . 



337. (Thrice Amended) A process for preparing a labeled oligo- or polynucleotif 
of interest, comprising the steps of: 
(A) providing: 

one or more chemically modified nucleotides capable of incorporating 
into an oligo- or polynucleotide, alone or in conjunction with,one or more 
other modified or unmodified nucleic acids selected from me group 
consisting of nucleotides, oligonucleotides and polynucleotides, said other 
modified or unmodified nucleic acids being capable/Of incorporating into an 
oligo- or polynucleotide, said chemical modification comprising a label 
capable of providing directly or indirectly a detectable signal indicating the 
presence of said labeled oligo- or polynucleotide, said chemically modified 
nucleotides being modified on^y^ sug^K phosphate or base moieties thereof 
and being selected from the g 
(i) 

PM-Jz 

wherein 

PM is a phosphate m6jtety, 
SM is a npfonosaccharide moiety, 
BASE i/a pyrimidine, purine or 7-deazapurine, and 
Sig A a detectable moiety, and 
wherein/PM is attached at the 3* or the 5' position of the 
monosaccharide moiety SM when said nucleotide is a 
decfxyribonucleotide and at the 2\ 3* or 5' position when said 

jcleotide is a ribonucleotide, BASE is attached to the V position of 
'SM from the N 1 position when BASE is a pyrimidine or the N 9 position 
when BASE is a purine or a 7-deazapurine, and Sig is covalently 
attached to BASE directly or through a linkage group at a position 
other than the C 5 position when BASE is a pyrimidine, at a position 
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,4 



other than the C 8 position when BASE is a purine, and at a position 
other than the C 7 position when BASE is a 7-deazapurine [aria such 
covalent attachment does not substantially interfere with/double helix 
formation]; 




(ii) 



Sig 



PM-SM-BASE 

wherein 

PM is a phosphate moiety, 
SM is a monosaccharide moiety 7 , 
BASE is a pyrimidine, purine eSr 7-deazapurine, and 
Sig is a detectable moiety, ^and 
wherein said PM is attachejl^to SM at a position independently 
selected from the 2', 3', ^ndlp' positions of SM when said nucleotide 
is a ribonucleotide, and aft c/positioj/independently selected from the 
3' and 5* positions when^id nucleotide is a deoxyribonucleotide, 
said BASE is attached tjtf tyi^ 1 ' position of SM from the N 1 position 
when BASE is a pyrinpridineVir the N 9 position when BASE is a purine 
or 7-deazapurine, a/fa Sig is covalently attached to SM directly or 
through a linkage/group [and such covalent attachment does not 
substantially iruerfere with double helix formation]; and 



(iii) 

Sig-PM-SM-BASE 

wherein 

/PM is a phosphate moiety, 
SM is a monosaccharide moiety, 
BASE is a pyrimidine, purine or 7-deazapurine, and 
Sig is detectable moiety; and 

wherein PM is attached to the 3* or the 5' position of SM when said 
nucleotide is a deoxyribonucleotide and at the 2', 3* or 5' position 
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when said nucleotide is a ribonucleotide, BASE is attapbtftTto the V 
position of SM from the N 1 position when BA$E-1s a pyrimidine or the 
N 9 position when BASE is purine, iand^Sitfis covalently attached to PM 
directly or through a linkage g/pjup [aj*a such covalent attachment 
does not substantialKMrlterferj/ with double helix' formation]; and 

said oligo-pr^polynucleotide of interest; and 

incorporating said one or more modified nucleotides into said oligo- or 
polynucleotide, thereby preparing a labeled oligo- or polynucleotide of interest. 



348. (Thrice Amended) A process for detecting the presence of an oligo-^rfr 
polynucleotide of interest in a sequencing gel, comprising the steps ofj, 
(A) providing: 

(a) one or more chemically modified nucleotides/6apable of 
incorporating into an oligo- or polynucleotide, alone oj/in conjunction with 
one or more other modified or unmodified nucleic £fcids selected from the 

J group consisting of nucleotides, oligonucleotides and polynucleotides, said 
J other modified or unmodified nucj€t^ acids/tfeing capable of incorporating 
into an oligo- or polynucleotide, feaid comical modification rendering said 
one or more chemically modified\ nucleotides either: 

(I) [self-signaling q^mWndlcating [or self-detecting]; or 

(II) comprising^ labelxjapable of providing directly or indirectly 
a detectabl^signal; 

said [self-signaling or] self-indicating [or self-detecting] chemical 
modification or §^id label indicating the presence of said labeled oligo- or 
polynucleotide 

thereby indicating the presence of said labeled oligo- or polynucleotide, said 
chemically modified nucleotides being modified non-disruptively or 
disry^tively on at least one of the sugar, phosphate or base moieties 
tt^reof; and 

(b) an oligo- or polynucleotide; 
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(B) incorporating said one or more chemically modified nucleotides into, 
said oligo- or polynucleotide, thereby preparing a labeled oligo- or polynucleotide 

f interest, said labeled oligo- or polynucleotide of interest comprising onejfr more 
chemically modified nucleotides selected from the group consisting of: 



V. 





B-A 



wherein B represents a purine, a 7-dea^apurine or a pyrimidine moiety 
covalently bonded to the CV-position of thsr sugar moiety, provided that 
whenever B is a purine or 7-deazapurine,/che sugar moiety is attached at the 
N9-position of the purine or 7-creapapunme, and whenever B is a pyrimidine, 

th 3 W-position of the pyrimidine; 
a >/three carbon atoms and represents at 
g moi^fy capable of producing directly or 
sing [self-signaling or] self-indicating [or 



the sugar moiety is attached 

wherein A comprises al 
least one component of a sign 
indirectly a detectable signal a 



self-detecting]; and 

wherein B and A ar£ covalently attached directly or through a linkage 
group, and 

wherein x comprises a member selected from the group consisting of: 



0 

H-;HO-;-0-P 

6 



O 0 0 0 0 0 

/» ii m ii n it 

-; HO-P-0-; HO-P-0-P-0-; HO-P-O-P-O-P-0- 

6h OH 6h OH OH OH 



wherein y comprises a member selected from the group consisting of: 

0 O 0 0 0 0 0 

ti ii n ii ii ii ii 

H - ; HO/;-0-P-0-; HO-P-0-; HO-P-0-P-0-; HO-P-O-P-O-P-0- 

OH OH OH OH OH OH OH 



wherein z comprises a member selected from the group consisting of 
and HO- ; 



Enz-5(D8)(C2) 



Dean L. Engelhardt, et al. 
Serial No.: 08/486,069 
Filed: June 7, 1995 

Page 12 (Supplemental Amendment to Applicants' July 24, 1998 

Supplemental Response and Their July 6, 1998 Amendment Under 37 
C.F.R. §1.116 - February 2, 1999) 




(ii) 

Sig 
I 

PM-SM-BASE 

wherein 
PM is a phosphate moiety, 
SM is a monosaccharide moiety, 
BASE is a pyrimidine, purine or 7-deazapurini/, and 
Sig is a detectable moiety or is self-indicating , and 

wherein said PM is attached to SM at a position independently 
selected from the 2\ 3\ and 5* positions of SM when said nucleotide is a 
ribonucleotide, and at a position independently selected from the 3' and 5' 
positions when said nucleotide is a deoxyribonucleotide, said BASE is 
attached to the 1* position of SM from the N 1 position when BASE is a 
pyrimidine or the N 9 position when BASE is a purine or 7-deazapurine, and 
Sig is covalently attached to/SM directly or through a linkage group; and 



(iii) 




M-SM-BASE 



wherein 
PM is a phosphate r/ioietSS 
SM is a monosaccharide moiety, 
BASE is a pyrimidine, purine or 7-deazapurine, and 
Sig is detectable moiety or is self-indicating ; and 



where/n PM is attached to the 3' or the 5* position of SM when said 
nucleotide jfs a deoxyribonucleotide and at the 2', 3' or 5' position when 
said nucleotide is a ribonucleotide, BASE is attached to the 1* position of 
SM from the N 1 position when BASE is a pyrimidine or the N 9 position when 
BASE is purine, and Sig is covalently attached to PM directly or through a 
linkage group; 

(C)/ transferring said labeled oligo- or polynucleotide of interest to a 
sequencing gel; 

)) separating said labeled oligo- or polynucleotide of interest from other 
nucleic acids not of interest; and 
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(E) detecting directly or i 
polynucleotide. 

, 7 




e presence of said labeled oligo- or 



366. (Amended) The process of claim 348, wherein the labeled oligo- or 
polynucleotide of interest prepared by said incorporating step comprises at 
least one [external] terminal mocslifieq nucleotide. 



367. (Amended) The process of clan^T 348, wherein the labeled oligo- or 
polynucleotide of interest prepared by said incorporating step comprises at 
least one internal modified nucleotide an\ at least one terminal modified 
nucleotide. 



370. (Amended) The process o\claim 348, wherein said direct detection is 
carried out on one or m 
detecting] nucleotides. 



carried out on one or more [self-signaling or] self-indicating [or self 



371 . (Amended) The process of claim 370, wherein said one or more [self- 
signaling or] self-indicating [or self-detectr^g] nucleotides comprise 
fluoresceinated nucleotides. 
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Add new claims 373-375 as follows: 




373. (NEW) A process for determining the sequence of a nucleic acid of int^est, 
comprising the steps of: 

providing or generating a labeled nucleic acid or labeled nucleic/£cid 
fragments complementary to said nucleic acid of interest or a portion thereof, said 
labeled nucleic acid or labeled nucleic acid fragments being seff-indicating and 
comprising one or more modified nucleotides modified onytne sugar, phosphate or 
base moieties thereof; 

introducing said labeled nucleic acid or labej/ga* nucleic acid fragments into a 
sequencing gel; 

separating said labeled nucleic ac\<y6r labeled nucleic acid fragments in said 
sequencing gel; 

detecting the separated labeled nucleic acid or labeled nucleic acid 
fragments; thereby determipmg the polynucleotide sequence from the labeled 
nucleic acid or labeled nucleic acid fragments detected. 



374. (NEW) The process of claim\373, wherein said detecting step 
comprises localizing said labeled nucleic acid or said labeled nucleic acid 
fragments by means of said self-indicOTitkpipucleotide or nucleotides. 



375. (NEW) The process of claim 32! 
comprises localizing said labeled nucleic^ 
fragments by means of said self-indicating nucleptide or nucleotides. 



[/vr^ete+n said detecting step 
cid V said labeled nucleic acid 
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